SUMMARY A scheme to quantitate the clinical neurological status of the seriously headinjured patient has been devised. The neurological parameters used to quantify the degree of injury are based on neurological functions which have previously been accepted as indicators of the severity of the head injury. A numerical value is assigned to each parameter with emphasis on defining the level of consciousness. The accrued point total of each examination represents the neurological status of the patient at that time. Mean values and standard error from the means are determined from repeated examinations during a single 24 hour period, and are plotted against days after injury. From this graph a line which represents the rate of clinical recovery is determined by least squares analysis. General intensive care nurses were trained to score patients independently; their determinations were found to be in statistical agreement with scores derived from examinations by the attending physicians. The data presented highlight the effects of hypoxaemia in impeding the rate of neurological recovery from a serious head injury. This simple clinical analytical scheme for the quantitative assessment of patients with head injury permits evaluation of the efficacy of various modes of therapy in altering the rate of recovery.
Methods have been proposed for the numerical assessment of the neurological status in specific disorders of the central nervous system (Kurtzke, 1955; Tourtellote et al., 1965; Mathew and Lawson, 1966; Lovejoy et al., 1974) . Previous methods of assessment of the head-injured patient have focused on parameters which may predict survival and recovery (Adams and McComb, 1953; Carlsson et al., 1968; Overgaard et al., 1973; Teasdale and Jennett, 1974; Jennett and Bond, 1975; Jennett, 1976) . Only one scale (Jennett and Teasdale, 1977) is currently available which provides a numerical assessment of the severity of head injury together with a methodology to quantitate the rate of restitution of neurological function of survivors. However, this assessment is limited in specific and commonly seen clinical situations. reliable rating method based on parameters of the clinical neurological examination previously determined by others to be valid in the assessment of the seriously head-injured. The clinical rating scheme was designed to be succinct and readily applied either by physicians or general intensive care nursing personnel with no special neurosurgical nursing expertise. Furthermore, the scale was designed to be useful from initial evaluation of the intubated head-injured patient until achievement of personal self-care.
Description
The general parameters of the Head Injury Watch Sheet (HIWS) ( Table 1) selected to reflect the neurological status of the seriously head-injured were modified from criteria already shown to be valid for assessing the head-injured (Bouzarth, 1968; Teasdale and Jennett, 1974) . These criteria were divided into three major categories: (A) consciousness and mental status; (B) motor response to pain; (C) pupillary reaction. These categories were further divided into six subcategories composed of a series of testable parameters together 1125 nitions facilitated the use and acceptance by the nurses. It was important that the nurses clearly appreciated decerebrate and decorticate posturing since the category motor response to pain (HIWS category B, subcategory IV) was based on the presence of these pathological postures. When the response to a painful stimulus was other than decerebration or decortication, the best motor response of each extremity was noted and grading was carried out in both subcategories IV and V.
A source of confusion occurred in distinguishing the conscious patient from the vegetative (Jennett and Plum, 1972) patient who displayed sleep-wake cycles. This was resolved by indicating to the nurses the ability of the conscious patient to follow a verbal command-for example, squeeze hands and blink eyes. Nurses were instructed to command the patient to release his grip, a positive response to the command indicating volitional action and consciousness.
The following, in outline form, explains the components of the watch sheet. (A) Tests of consciousness and mental status are composed of three subcategories: (I) (VI) in which graded responses of each pupil to direct light are determined. A pupillary gauge is used to estimate the size of each pupil, and this measurement is recorded.
Illustrative cases CASE 1
A 7 year old boy (PO) was involved in a car accident and sustained a severe head injury. He was intubated, given supplemental oxygen, and cerebral angiograms were obtained and interpreted as normal. On admission, he was unilaterally decerebrate and his right pupil was dilated and unreactive to light. He received two points for being unilaterally decerebrate from subcategory IV, nonverbal reaction to pain, and three points for having a briskly reactive left pupil, subcategory VI, reaction of pupils. His scores in the other subcategories (I, II, III, V) were zero. His total admission score was five points. Decerebrate responses ceased on the following day, and he gradually improved at a rate of 2.34 points/day. On day five, he responded briskly and appropriately to painful stimuli in three limbs, but the right arm was noted to be weak. The right pupil continued to react briskly with questionable constriction of the left pupil to light. He scored four points for non-verbal reaction to pain (IV), a total of seven points for ability to move (V) the four extremities, and four points for reaction of both pupils (VI). His total score on day five was 15 points.
The laryngeal tube was removed the next day, and shortly thereafter the patient developed pulmonary problems with respiratory stridor and copious bronchial secretion. The graphic representation of the arterial blood gases in Fig. 1 stimuli, and his pupils were equal and reacted briskly to light. His scores in the subcategories of non-verbal reaction to pain (IV), ability to move (V), and reaction of pupils (VI) were four, eight, and six points respectively for a total of 18 points (Fig. 2) . His HIWS scores gradually deteriorated over the next 13 days at a rate of -0.37 points/day to the range of 12-13. Repeat computerised axial tomography was performed, and was normal. Pulmonary function studies demonstrated intrapulmonary shunting and hypoxaemia unaffected by supplemental oxygen. He remained unconscious, his motor response to painful stimulus was slow but still appropriate. He then began to improve at a rate of 0.73 points/day when his respiratory difficulties were corrected two weeks after his head injury. The insert of arterial blood gas (Fig. 2) correlates his clinical status with the degree of hypoxia.
Case 2 was also scored by physicians (Fig. 3) , and rate of recovery was determined to be similar and statistically comparable to the scores of the nurses (Fig. 2) .
In Table 2 , the rates of recovery determined by eight hour nursing shifts or by combining the three shifts into a 24 hour period are compared for case 1. The differences in slopes were not statistically significant using Student's t test. Table 3 (Bouzarth, 1968; Jennett, 1974, 1976; Jennett and Teasdale, 1977) . Patients in our study, however, could not verbalise for variable lengths of time after regaining consciousness because respiratory difficulties necessitated continued intubation or tracheostomy. We found that the criteria of assessing ability of the patient to respond to command by motor movements was a practical and reliable method of assessing consciousness. The foregoing is in no way meant to minimise the value of the Glasgow Coma Scale (Jennett and Teasdale, 1977) may have a major effect on scoring. An enlarged scale may obviate the importance of these minor fluctuations without being burdensome. Another shortcoming of the Glasgow Coma Scale is the reliance on verbal response. This is a particularly difficult area to assess early after head injury since most patients initially require endotracheal intubation. Our aim was the development of a scale useful in patients evaluation from the time of admission until achievement of self-care. This approach was felt necessary in the comparative evaluation of drugs used in patient care. The emphasis was, therefore, on determination of the rate of clinical neurological recovery rather than the prediction of future neurological status. We believe that another value of our method lies in the demonstrated validity and reliability when used by members of the nursing staff who are most common evaluators of the hour-to-hour clinical course.
